Developmental expression of N-methyl-D-aspartate glutamate receptor 1 splice variants in the chick retina.
Glutamate is the major excitatory neurotransmitter in the vertebrate retina. The N-methyl-D-aspartate glutamate receptor (NMDAR) is assembled as a tetramer containing NR1 and NR2, and possibly NR3 subunits, NR1 being essential for the formation of the ion channel. The NMDAR1 (NR1) gene encodes for mRNAs that generate at least eight functional variants by alternative splicing of exon 5 (cassette N1), 21 (cassette C1), or 22 (cassettes C2 or C2'). NR1 splice variants were identified in the mature chick retina, and their variation during embryonic development (ED) was analyzed. NR1 was shown to lack N1 in early ED, shifting to N1-containing variants in the mature retina, which could contribute to explaining the distinct biochemical properties of retinal NMDARs compared with the CNS. Sequence analysis of C-terminal variants containing C1 and C2 cassettes suggests a membrane-targeting mechanism for avian NMDARs distinct from that in mammals. An NR1 variant containing a novel alternative C-terminal splice exon named C3 was found, which encodes six amino acids containing a predicted casein kinase II phosphorylation site. This new variant is expressed in the retina during a restricted period of ED, coincident with the generation of spontaneous calcium activity waves, which precedes synapse formation in the retina, suggesting its participation in this process.